Diverse polyubiquitin chains accumulate following 26S proteasomal dysfunction in mammalian neurones.
A generality has been that polyubiquitin chain linkage can differentially address proteins for various physiological processes. 26S proteasomal degradation is the most established function of ubiquitin signalling, classically linked to Lys48 polyubiquitin chains. The other well-characterised polyubiquitin linkage, via Lys63, mediates nonproteolytic functions. However, there are five other lysine residues and ubiquitin's amino terminus which can participate in polyubiquitination. Our 26S proteasome knockout mouse provides a unique opportunity to comprehensively investigate the ubiquitin signals in their physiological context in neurones following genetic inhibition of the proteasome, using quantitative mass spectrometry of ubiquitin linkage-specific signature peptides. We provide the first evidence for diverse polyubiquitin chains in mammalian neurones in vivo and show that polyubiquitin linked via Lys6, Lys11, Lys29 and Lys48, but not Lys63, accumulates upon 26S proteasome dysfunction. This adaptable nature of ubiquitin signals for proteasomal targeting could reflect the extensive cellular processes which are regulated by proteasome proteolysis and/or may involve specific ubiquitin linkage preferences for subsets of proteins in mammalian neurones. Our molecular pathological findings make a significant contribution to the understanding of ubiquitin signalling in ubiquitin-proteasome function.